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(71) We, SCHEIUCO LTD., of Topferstras&e 5, Lucerne, Switzerland, a 
body corporate constituted under the l^w?; of Switzerland, do hereby declare the 
invention, for which we pray that a patent may be granted to us, and the method by 
which it is to be performed, to be particularly described in and by the following 
5 statement; — > 

This invention relates to valuable thcrapcuticaJly accivc novel picolinic acid 
derivatives, to compositions containing these compounds, to processes for making these 
compounds and compositions, and to methods of usir.g them. In paniailar the Dovcl 
compounds are useful anti-acne agents. 
10 One aspect of this invenuon relates ro the novel picolinic acid derivatives of the 10 

general formula 




and the pharmaceutically acceptable salts thereof, wherein Q is hydroxy, alkoxy, cyano- 
alkosy, glyceryloxy, — NR,R„ -_0~alk>'lene— NR;R. or — NK;— alkvlene— OH; R; 
and R, which may be the same or different are hydrogen or alkyl'or R; and Rj 
together with the amido nitrogen atom may form a 5 lo 7 membercd heterocyclic ring 
which may contain a second hcferoatom, being oxygen or nitrogen; R^ is hydrogen> a 
diphenyhnethyl group of the general formula 




20 or a triphenylmethyl group of the general formula 



20 



2 
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wherein R, is hydrogen, halogen^ hydroxy, aikyl, alkoxy, trill uoromcthyl or phenyl and 
Kj is hydrogen or lower alkyl; and when R, is hydrogen, R, and R, are hydrogen and 
is a diphenylmcLhyl group of the general formula (II) defined above; and when Ro 

5 is the diphenyln^cthyl group (II), R^ and K, are hydrogen and R. is hydrogen, lower 5 

alkyl or a diphenylmerhyl group of the general formuLa (II) defined above; and when 
Rs is the triphenyhnethyl group (III), R,, R^ and R, are hydrogen or one of R:;, 
and R„ is lower alkyl the other two being hydrogen. 

The substituents Rj in a compound of formula (I) can be identical or different 

10 from each other. IQ 
As used herein the tema "alkyl" means a straight, branched chain or cyclized 
alkyl having preferably up to 12 carbon aioms. The term * 'alkoxy" means a group 
wherein a straight, branched chain or cyclized alkyl having preferably up to 12 carbon 
atomsj is bonded to an oxygen atom by a single bond. When such terms are raodihcd 

I 5 by the term 'lower" than such radicals ccnrain up to six carbon atonit;. Representative i 5 

of the aUcyl and alkoxy groups are naethyl, ethyl, propyl, n-butyl, t-butyl, octyl, dodecyl, 
isopropyl. cycioprcpyl, cyclopentyl, cycloheptyl, cycloo-ctyl, nie'thoxy, cthoxy, propyl oxy, 
n-butyloxy, t-butyloxy, octyloxy, dodecyloxy, isopropyloxy, cycloprcpyloxy, cyclo- 
pentyloxy, cycluheptyloxy and cycloocryloxy, witii the lower alkyl and lower alkoxy 

20 groups being preferred. 7() 
The term " — O — alkylene — NR^R^" which is sometimes also described herein as 
*'aminoalk7luxy", represents an alkylene group consisting of a divalent straight, 
branched or cychzed hydrocarbon radical having preferably up to 12 carbon atoms, 
which is between an oxygen atom and the NR-R^ group. Preferably, the alkylene 

25 moiery has up to six carbon atoms. ^\mong tlie preferred O — alkylene — NR^Rf^" 25 
groups are: aminoethoxy, iminopropyloxy, aminovaleryloxy, mono aiid dia]k>'lamino- 
ethoxy, mono and dialkylaminovaleryloxy, piperidinoethoxy, morphohnoethoxy, piper- 
azinoeihoxy, pyrrolidinoethoxy, morphohnopropyloxy, morphohnovalerj^loxy and 
pipcrazinoisopropylox7. 

30 Examples of groups represented by "NR^R," are am^nOj mono and dialkylanaino, }0 

morpholino, p^xrolidino. pipcridino and pipcrazino. 

In view of the foregoing definition of the terms ''NR.Rj," and "O — alk7lcnc — 

NR;R;', the definition of die terms "NR— alkylene— OH'* and **0 — alkylene— CM'' 

(c}'anoalkoxy) are obvious. 
35 Exemplary of the salis of the picohnic acids of formula I, i.e. wherein **Q" 35 

represents hydroxy, are those fonned with alkali metals, alkaline earth metals (e.g. 

formed with the hydroxides, carbonates or bicarbonates thereof) and non-ioxic organic 

bases such as amines (e.g. triethylamine, N-methyi glucaminc) and alcoholamines (e.g. 

diethanolamine). 

40 The invention further provides a pharmaceutical compositions comprising as active 40 

ingredient a compound of general formula T) or a pharmaceutically acceptable salt 
thereof in association with a suiuble phannaceutical carrier. Also the present invention 
provides a process for the preparation of a pharmaccuucal composiiion which comprises 
bringing a compound of general formula (I) or a pharmaceutically acceptable salt 

45 thereof into a form suitable for therapeutic administration, for example by admixing 45 
said compound with a suitable pharmaceutical carrier. 

The novel picoUnic acid derivatives of tliis invention can be prepared by standard 
methods such as described below. 

A. Compounds of the general formula (1)^ wherein Q is hydroxy, the other 

50 substituents being defined as above, cun be prepared by hydrolysis of the corresponding 50 
nitrile (V). 



?4 




(J) 
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Tnc iiiuile may directly be cunvcncd to the acid ;i) via an inicrmcdiatt; alkali 
metal salt which is then convened lo its desired acid form. Standard purificacion 
through salt formatioa and hydrolysis techniques well known to those of ordinary skill 
in che art msy be employed. Preferably the nitnlc is reacted in an organic solvent such 
5 as glycols e.g. ethylene glycol or propolcne glycol, widi an aqueous solution of 

potassium hydroxide. The reaction may be performed at elevated temperature e.g. at 
reflux temperature, over a long period of time such as aboui 80 hours. 

For the preparation of compound Tj, wherein R-, is a triphenylmethyl group (III) 
defined above, ihc starting material can be prepared as follows: 

10 Reaction Scheme 1 10 



In formula (IV) and (V), R:i, and R.: are as defined above, R, is die triphenyl- 
mcihyl group (III; and hal is halcgcn (preferably chlcro or bromo}. The hnloi^eno- 
pyridines (IV) may be prepared according to the Journal of the American Chemical 

15 Society 71, 387 — 390 (1949). By standard techniques, such as by heating compound 1 
(IV) and cuprous cyanide at elevated temperatures, preferably in the presence of an 
mert organic solvent, for 2 to 10 hours, the nitrile (V) is formed. For example, the 
reaction is very snxjotlily ertected in refluxing dimethylforraaroidc in from 4 to 6 hours. 
Isolation of the niirile (V) may be accomplished by standard extraction techniques after 

20 the reaction mixture has been ' quenched; preferably by utilization of a non-water 2 
miscible solvent, e.g. benzene, tolueiK or ethyl ether, Tlic crude nitrile (V) may 
diuxdy be used in the above described process A. 

Tht compounds of this invention having a lower alkyl group at the 3-posidon 
may be prepared as follows: A 2-amino S-lowcr alkyl p^Tidine (e.g. 2-aniino-/>- 

25 picoline) is reacted with nitrous acid to yield the corresponding 3'lowcr alkyl p\Tidone. 2> 

The latter conr:pound may be convened to the corresponding 3-lower alkyl 5-triphenyl- 
methyl picolinic acid by the procedure set forth hereinabove. 

The preferred reaction sequence by w^hich the compounds having a diphenyl- 
mciliyl group (11) at the 5-position may be rrcparcd is initiated by the reaction wherein 

30 a bcnzhydrol (VI) is condensed with a 2-hydroxypyridine (MI) to produce a substituted 30 
diphenyhnethyl pyridone {Wd). This condensation is effected by heating a mixture 
containing equimolar quantities of the reactants within the tcm.pcrature range of 
225 ' C to 275 'C (preferably about 245 C) in the presence of a strong acid, such aSj 
for example, sulfuric acid. The pjTidonc (VIII) is treated witli a phosphorous oxy- 

35 haiidc reagent, e.g. phcnylphosphonic dichloride, at an elevated temperature thereby 75 

forming the corresponding 2-halogeno pyridine (IX). The 2-halGgcno compound (pre- 
ferably 2-chloro or 2-bromo compound) is converted to its 2-cyano analog (X) by 
conventional means (e.g. as described above). The 2-cyano analog is then hydrolyzed 
to the corresponding substituted diphenylmethyl picolinic acid (I) as described above. 

40 The foregoing reactions are depicted by the following flow diagram: 40 




(II) 



4 
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Rcaaion Scheme II 



I ^ Rg-C 







(m) 



H 



POCh 




In the process described by the sequence set forth above, Rl, R- and R.^ are as 
defined for fommla I. 

Iq the preferred rr.ethod for preparing the compounds (I), wherein R. and 
represent a diphenyl methyl group (II), 2-hydrovypyridine is reacted with a benzhydrol 
under substantially the same reaction conditions described for the preparation of 
compounds (VIII) in Reaction Scheme IT, except the reaction is effected at from 
150^ to 200'-' to favor the condensation of the benzhydrol at the l-posiiion (i.e. on the 
nitrogen atom of the pyridine moiety). When a second mole of substituted benzhydrol 
is subsequently condensed widi the first condcnsaiion product (Xi), the reaction is 
effected at a temperature in tiie range of from 225^ to 275\ lliis reaction causes 
migraiion uf the first bcnzhydryl moiety from the nitrogen atom, and the concomitant 
condensation of a second benzhydryl moiety to produce an appropriately substituted 
3,5- [bis-(diphenyhr ethyl) ]-2-hydroxypyndine (XII), The product is converted to the 
corresponding 3,5-[bis-(diphenyhiiethyl)]-picolinic acid by substantially the same 
series of reactions described in Reaction Scheme (II). This reaction is depicted in 

Reaction Scheme III 




20 wherein Ri and R,^ arc as defined above. 

B. Compounds of the general formnia (I), wherein Q is NH,, the other sub- 
stituents being defined as above, can be prepared by hydrolysis of ihe corresponding 
uitrik (V) under mild conditions. ^In the description of process A the nitrile ^V) is 



15 
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defined, as well as its preparaiion is described;. Preferably ihis hydrolysis is performed 
by healing ihe nitrilc' (Vj wiih potassium hvdioxidc in a mixrurc of waier and an 
organic solvent such as for example methanol, cthanol> propanol and isopropanoL 

C Compounds of formula I, wherein is a dinhcnylmethy] group ;II) (dclined 
above) and Q is NH ihe other subsiiiuents being defined as above, can be prepared 
by reading a corresponding 4-bcn2hydry!pyridinium sulfate salt (Kill) or 4-benz- 
hydrylpyridine in the presence of sulfuric acid wiih formamide in the presence of 
ferrous sulfate and a peroxide, preferably r-buiylhydroperoxid:, to form the corres- 
ponding 4-benzhydryl picolinamidc fXIV). 



Reaction Scheme IV 



CRq 0 ?«9 
+ HC-NH2 t-butylhjdropgfoyide 
FCSO4 




wherein R. and Rv are as defined above. 

To prepare the compounds of this invention wherein K,. represents a lower aikyl 
radical, it is preferable &rst to alkylate a 4-diphcnylracthyl p>n:idine and then foUow 
the series of reactions set forth in Reaction Scheme 'iV). The alkylation can be 
effcaed in an inert solvent by reaction with a lower alkyl lialide in the presence of 
sodium amide and excess auimoma, with ferric nitrate being present in catalytic 
quantities according to star.dard techniques Icnown in the art. 

D. Compounds of formula I, wherein Q is glyceryloxy can be prepared by the 
hydrolysis of an alkylidenedioxypropyl ester of an appropriately substituted picohmc 
acid (XV), 

fl>. X .^h 



COOCH2— CH Ch2 

v 




whercm Rj, R^> R-. and R, are dc&ned as above and R,, and R,, are lower allcyi, con- 
taining up to 6 carbon atoms. rr j 1. 

Hydrolysis of (XV) to yield the desired glyceryl ester is usually effected by 
conventional techniques, such as by heating the intermediate in the presence of an 
acid, for example, by heating the intermediate in dilute acetic acid until tfxe reaction is 
substantially complete and isolating the glyceryl esier by means known to the art. 

'ITie aUcyUdenedioxypropyl ester (XV) is generally prepared by transcsterification 
wherein a reactive alkyl ester of the appropriately substituted picolinic acid, such as a 3( 
cvanomcthyl ester is transcstcrified by a .;vclic acetal of glycerol. The transesteritication 
is generally effected by heating the reactive ester with the cyclic acetal of glycerol 
in the presence of catalytic amounts of a ceriiary' amine catalyst, such as triediylaminc 
at temperatures in the range of 80 —200 X, about 100 C being preferred. Due to 
the nature of the transestcrification it is advantageous to employ a large excess of 3 
cyclic acetal to drive the reac~tiun to completion. 

E. Compounds of formula (I), wherein Q is hydro>cy can also be prepared by 
oxidation of an appropriately substituted 2-metbyIpyridine of the formula (XVI) 

R4 
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wherein R , R,, K defined above. Preferably ihe oxidation is performed 

by means of selenium dioxide. The reliction is pcrforrrcd in an organic solvcai, such 
as for cMampLc pvcidine containing water at refmx temperature of the reaction rrwxturc. 
The oxidation can also be performed with poiassiumpermanganatc, provided R, is the 
tnphenylmethvl group and K,, K, and R, are hydrogen, preferably in water. 

F. Comnoundi of furmula (I), wherein Q is hydroxy can also be prepared by 
oxidadon of an appropriately substiuitcd 2-5tyrylpyridiiic of furmula (XVII) 




15 



30 



wherein K,, R,, Rr. and R.- are defined as above.' I'refcr'^bly ihc oxidation is performed 
10 by means of potass iiimpcrmangenate in acetone, at temperatures of — 5X to — 15"C, 

or by rricans of sekmum dioxide. 

If desired a compound of formuU (I) obtained by any one of the above processes 
can be subjected to at least one of the following aficrircaiments: 

i) Transformation of the compound into its sail. The salts of compounds {i), 
1 5 wherein Q is hydroxy may be prepared by reacting the acid with an excess of base 

in a suitable solvent. 

ii) Setting free the compounds ^I) from their salts. 

iii) Conversion of a compound fl), wherein Q is hydroxy into die compound (I;, 
wherein Q is aikoxy, cyanoalkoxy, glyccoloxy or — O-alicylene— NR,R,, For the 

20 preparation of the cyanomcihylcster this conversion is usuaUv effected bv treatme the 

acid ar an elevated temperature wiUi a halcgenoaceionitrile in ihe presence of an acia 
acceptor, such as triethylamine. The reaction is, advantageously, cftcctcd m a non- 
reactive organic solvent such as acetone or methyl ethyl ketone. The reaction is 
aiiowed to proceed for from 5 to 20 hours, the reaction mixture is cooled and hltercd 

2^ The filtrate is concentrated to a residue and triturated with vrater to yield the desired 
c>'anomethyl ester. Tlie cyanoracthyl ester is a key intermediate from which nearly all 
of the compounds having the various Q substitucnis may be prepared. 
The other cvanoalkvlesteis can be prepared analogously. 

iv) Conversion of a compound of formula (I), wherein Q is cyanoalkoxy 'the 
30 alkoxy group containing up to 6 carbon atoms), wherein the cyano group is attached 

to ihc C-uium of position I (i.e. 

CN 
1 

— 0— CH 

alkyi), preferably cyanomeihvloxy into a com.pound of formula (1) wherein Q is alkoxy, 
_KTK^R^^ — 0— alkylene— NR;R, or — NR,— alkylcne— Oil by transestenficauon 

35 and/or amidation techniques. . , , i ^ 

For example, subjecting the cyanomethyl ester to a conventional base catalyzed 
aicoholysis ocrmits die alcohol to replace the cyanomethyl moiety thereby yielding ari 
alkyl ester derivative. In like manner, by treating the cyanomethyl ester with a dialk}'!- 
amine at an elevated temperature, the corresponding dialkylamide may be prepared. 

40 Of course, in those instances wherein the transcsierificatlon process is designed to 40 

produce an amine having a reactive hydrogen, the amine groups are first protected (e.g. 
by standard benzylation procedures) and subsequent to the transesLerification, protecuve 
groups (e.g. benzvl), are readily cleaved by standard techniques well known m the aa. 
Similarly, when Q represents a hydroxyaJkylamine, the terminal hydroxy moiety must 

45 first be protected e.g. with hydroxy (ether) protecting group and then following trans- 4^ 

estcrificaiion the protecting group removed. Tnese procedures are conducted accordmg 
fo techniques w^ell knouTi in the art. 

v) Conversion of a compound of formub (1) wherein Q is hydroxy mio a com^ 
pouiid of formula (1) wherein Q is alkoxy or ~KR;R. by sundard estenfication and 

*^0 amidation procedures. i u a 

vi) Conversion of a compound of formula (I) wherein Q is other than hydroxy 
especially NR-R,, preferably NH, by hydrolysis under preferably acidic conditions, 
into a comTX)und (I) wher;:in Q is hydroxy. 

Acne is a common inflammatory disease in areas where sebaceous glands are 



35 



50 
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largest, most niimercus, and most acuve. It is characterized by the appearance of 
cuaiedoiiC-Sj pusiles, papules, iiiflamnicd nodules^ and in extreme cases infected sacs. 
In the more inflainmaior>' types of ncne, Cirryncbacicriwn acnes and Staphylococcus 
uibiis are usually among the infecting organisms. It is believed that these organisms 

5 aggravate the existing infianiinaiory condition by releasing enzymes (lipase) which 5 

break down the lipid in the scbura with the concomitant release of irritating fatty 
acids. ThuS: an effective anti-acne agent ought be one which can prcvt^nt or sub- 
stantially reduce the breakdo^^i: of lipid in the sebum thereby exerting an anti- 
inRamTi3:r,ry effect upon the skin. Ideally, the anti-aaie agent should he cftectivc 

10 topically in order to minimize the advent of untoward side effects which may occur 10 

during systemic treatment. For ir.siance, the more frequently used anti-acne agents, e.g. 
the tetracyclines, are believed to be casually related to side effects which appear with 
ihe long term systemic treatment usually required in treating acne. These adverse 
eriects include gasirointesiinal irritation, photosensitivity reactions^ dizziness, nausea and 

15 vomiting. 71ius, there is need for efreaive topically applied anti-acne agents. The 15 

compounds of this invention fill such a need, being useful in the treatment and 
alleviation of acne. 

When tested in iritro by a slightly mcdified version of the test prcnredure described 
by A. Shalita and V. Wheatley, in J. Invest, Dermatol. >/, 413 (1970), tdie compounds 

20 of this invention were shown to substantially inhibit the formation of free fatty acids 20 

from triglycerides by bacterial Upases, including those formed by Coryncbacienum 
ac7ies. The free fatty acids produced were assayed by the automated colorimetric 
method of C. Dalton and C. Kowalski as described in Clinical Chem. 13, 744 (1967). 
Further, the test results clearly demonstrate that the anti-lipase activity of the cora- 

25 pounds of Lhis invention is substaniially greater than that of hcxachlorophene, or that 25 

of tetracycline. Additionally, neither hcxachlorophcnc nor tetracycHnc exhibit sub- 
stantial in vivo topical activity whereas the compounds of this invention do. Moreover, 
the instant compounds are siibstaniially devoid of overt skin irritation upon repeated 
topical administration. They al^o exhibit little systemic toxicity following repeated 

30 topical application or upon systemic dosing via oral or intraperitoneal administration. 30 

As mentioned, the compounds of this invention are effective antibacterial agents, 
paniculariy agamst Corynebactcrium acnes and 5'. albiis. Additionally, the compounds 
of this invention arc effective against other gram-positive organisms and they also are 
antitrichoniGnal; they being particularly effective against T. vaginalis. As such, the 

35 compK)unds may be used in the conventional manner for treating gram-positive infcc- 35 

tions and for treating trichomona! infections. Potency assays and formulations for 
such uses utilize standard techniques. 

For the treatment of acne the compounds of this invention are administered 
topically in pharmaceutical compositions having the conventional excipients. The 

40 compositions may be in the form of lotions^ creamsi aerosols and ointments. In these 40 

compositions, the active compound is present in tlie range of from 0.5% to 10% 
preferably 1.5 — 5%' by weight, administration being from 2 to 5 times daily. 

As is generally the case wherein a family of compounds e.xhibits a particular 
utihty, certain members are preferred over others. In the present invention, a preferred 

45 group of compounds arc those compounds of formula I defLned above wherein Q is 45 

hydroxy, alkoxy, cyanoalkoxy, glyceryloxy or NH,, said alk^-l and alkoxy groups having 

I to 12 carbon atoms, is hydrogen, a diphenyl methyl group of the general formula 

II or a triphenylmeihyl group of the general formula III, wherein Ri is hydrogen, 
halogen, hydroxy, alkyl, alkoxy, said alkyi and alkoxy groups having 1 to 6 carbon 

50 atoms, triiiuoromethyl or phenyl and is hydrogen or alkyl containing 1 to 6 carbon 50 

atoms, and wherein when R^ is hydrogen, R. and R, are hydrogen and R^ is a diphenyl- 
methyl group of the general formula (II) dehned above, and when R- is the diphenyl- 
methyl group (II), R^ and R^; are hydrogen and R3 is hydrogen, alkyl Containing 1 to 6 
carbon atoms or a diph e r. y line thy 1 group of die general formula (II) defijied above, 

55 and when R-, is the triphenylmethy! group (III), R., and R.j arc hydrogen or one of 53 

R3, R^ and R^ is alkyl containing 1 to 6 carbon atoms, the other two being hydrogen, 
especially compounds wherein Q is hydroxy, alkoxy containing 1 to 3 carbon atoms, 
OCH.CN, NH,. or glyceryloxy and R, is hydrogen, hnlogen or phenyl. 

Of particular interest is the group of compounds of formula I wherein Q is 

60 hydrcxy, alkoxy containing 1 to 3 caibon atoms, OCH,CX, glyceryloxy or N'H., R, :'s 60 

hydrogen, a diphcnyhncthyl group of the general formula II or a triphenyimcthyi 
group of the general formula (III), wherein is hydrogen, chloro or phenyl and R(, is 
hydrogen, racdiyl or ethyl, and when R^ is hydrogen, R:t and K. are hydrogen and R* 
is a diphenylmethyl group of the general formula (II) defined above; and when R- is 

65 the diphenyhnethyj group (II), R, and are hydrogen and R3 is hydrogen or the 65 
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diphenylmeihyl group (11), and when is the triph-jnylmcthyl grouij (IITi, R,, 
and R- are hydrogen or one of R;, R, and R,; is lower alk7l the other two being 
hydrogen; especially compounds w^herein R, is hydrogen or chloro. 

From these compounds those are of parLicular interest, wherein Q is hydroxy or 
isopropoxy, R. ib die diphcnyl group fll) or triphenyl group (ill), wherein R, and Ry 
are hydrogen and when R- is the diphenylmcthyl group (II), Ri ^id R,. are hydrogen 
and R^. is hydrogen or the diphiinylraethyl group ril) and when R, is the tripheiiyl- 
methyl group fill) R., R, and R, are hydrogen. 

The most preferred compounds are 5-diphenylmediyl picolinic acid, 3,5-bis';di- 
phcnyhiKLhyl) picolinic acid, 5-triphenylnaethyI picolinic acid isopropyi ester, paiti- 
cubrly 5-triiyIpicoIinic acid, 5-[a~(4-chlur(>pheiiyi;-benzyl J-picoIinic acid, 5-iriphcnyl- 
methyl picolinic acid cyanomcthyl ester, 5-iriphenylmethyl picolinic acid methyl ester, 
5-triphenylniethy! picoHnic acid glyccroicster and salrs of the compounds being able to 
form salts especially their diedianolaraine salts. 

The following Examples A to E are dirccied lo topical formulations in which the 
comp<:>und^ uf this invention may be utilized to elicit an anti-acne response. The 
formulations are prepared by methods known in the art using the active compouiid 
in the form of a solid of parricle si^e below Su. 

From the compounds of formula I containing a pyridine ring substituted by a 
lower alkyl group, those arc preferred, wherein this lower alkyl group is in position 3, 
such as for example 3-methyl-5-(lriphenylmcthylj-picolinic acid. 



10 
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EXAMPLE 

Oinuncnt 

5-trir)ipicolinic Acjd diethanolamine salt 

Propylene Glycol, USP 

Mineral Oil, USP 

White Peirolatum, USP to make 



mg/gna 
20.0 
40.0 
50.0 
1.0 g- 



30 



45 



50 



60 



EXAMPLE B 

Ointment 

Glyceryl ( 5-Triphenylmeihy l)-picolinate 
Proovlene Glycol. USP 
Stearyl Alcohol, USP 
Polyethylene Glycol 400. USP 
Polyethylene Glycol 4000, USP to make 

EXAMPLE C 

Gel 

S-tritylpicohnic Acid 
Propylene Glycol, USP 
Polyethylene Glycol, 400 USP 
Butylatcd Hydroxy: oluene 
'Carbopol 940P 
Titanium Dioxide, USP 
Sodium Hydroxide, USP 

• '^Carbopol" is a Registered Trade Mark 

EX.A.MPLE D 

Cream 
5-trirvlpicolimc Acid 
Stearic Acid, USP 
Glyceryl Monostearate, Cosmetic 
Propylene Glycol, USP 

Polyoxyediylcne Sorbitan Monopiilniitate, Cosmetic 
Sorbitol Solution, USP 
Benzyl Alcohol, N.F. 
Purified Water, USP to aiake 

EXAMPLE E 

Glycol Ointment 
5-tritylpicolinic Acid diethanolamine salt 
Propyl Glycol Monostearate 
Propylene Glycol, USP 
White Wax USP 
White Petrolatum qs to make 



mg/gm 

20.0 

40.0 

50.0 
600.0 
1.0 E 

mg/gm 

20.0 
300.0 
660.0 
5.0 
15.0 
lO.O 
0.7 



mg/gm 
20.0 
60.0 
lOO.O 
50.0 
50.0 
30.0 
10.0 
LO gra. 

mg/gm 
20.0 
20-0 
100.0 
60.0 
LO gm. 



30 



35 



40 



50 
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TTne prcpara[ion of ihe compounds of formula i\) is jliustraicd by the following 
specific examples : 

EXAMPLE 1 
5-'Triphcny!n]cihyr;-Picolinjc Acid 
A. 2-Bromo-5-(Tfiphcnylmcthyl)-P>Tidme 

Heat at rcliux for 3 hours a mixture of 50,6 g. 5-''triphenyln:cLhyl)-2-pyridone 
and 171 g. phosphorous oxyhromide. Pour onia ice and stir on Sicam bath to decom- 
pose excess phosphorous oxybromide. Filter, dry solids, and triairate the product with 
benzene and ethanol to obtain the product of this example, m.p. 273 — 276''. 
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B. 5-;Triphenylmethyi}-Picolioic Acid 

Heat at refitix a mixture of 46.9 g 2-bromo-5-(triphenyimcthyl)-pyridi[ie and 21.5 
g cuprous cyanide in -130 rnh din:Oih>-ifurn-;:iinide for 5 1/2 hr. Pour onro a n:ix:ure of 
ice and 200 ml. ethylene dian^ine, e.xtract with benzene, dn- ihe benzene extracts, and 
15 concentrate. The crude, viscous 2-cyano-5-ftriphenykiiethyl}-pyridirLe may be purified 1^ 

by crystailizauon from acctonitnle to yield a product melung at about 176' — 179 ' 
or the compound iruiy be convened directly lo the acid via ihc potassium salt by heat- 
ing it at reflux with 20 g potassium hydroxide pcllcis in 120 ml. HjO and 400 mJ, 
ethylene ^ycol for 15 hr. Filter the hot solution, cool th^: filtrate which precipitates 
20 the pora?;sium snli of the acid. Filter the sair and wash with ethylene glycol, suspend 

in water, acidify and heai for 1 hr. Filter the acid, dry and recrystaliize from 
acetonitrile, m.p. 215 — 217". 

Adduioaai acid is obtained by cunceutraung die ethylene glycol filtrate of the 
potassium salt and acidifying. 
25 In a similar manner, snbjccr an equivalent quantity of the following compounds 25 

(which can be prepared as described in step A of this example) to the process set 
forth above, 

2-bromo-3-meihyl-5-(;triphcnyImethyl)-pyridine, 
2-bromo-5- [(4-bipheny I)diphenylmeihyl ] -pyridine, 
30 2-bromo-5-[(4-<:hlorophenyl)diphenyhrktfhyl] -pyridine, 

2-brorao-5- 1 tris-(4-chlorophenylmcthyl} ] -pyridine, 
2-bromo 5-[(4-methyiphenyi)diphenyimcthyij-pyridine, 
2-bromo-5- (bis-(4-fluorophenYl)phenyImeLhyl] -pyridine, 
2-bromo-5- [(4-mcthoxyphcnyl)diphcnylmctnyI] -pyridine, 
35 2-brcmcK5-((4-trifiuoromcthylphenyI)diphenylniethy] 1-pyridine, 35 

2-bromo-3-meibyl-5-[(4-mfluoromethylphcnyl)diphcnylmeLhyl j -pyridine, 
2-bromo-5-[(3'bromophcnyl)diphcnylmeLhyl I -pyridine, 
2-bromo-5-ltns-(3-Huorophenyl)mcthyl] -pyridine, 
2-br(jrao-5-[(3-eLhylphenyl)ciipheny!metiiyl J -pyridine, 
40 2-bromo '5- !bis(3-fluorophenyl)phenylmethy| J -pyridine, 40 

2-brt>mn-5- [(3 -propoxyphenyi)diphenyimethylj -pyridine, 
2-brorrK)-5-[tris-(3-trifluoromethylphenyl)methyl] -pyridine, 
2-bromcK3-ethYl-5- [(3-mcthylphenyl)diphenylmethyl ] -pyridine, 
2-bromo-5-[(2-chiorophenyl)diphenylmethylj -pyridine, 
45 2-bronio5-[(2-isopropy[phenyl)diphenylnaeLhyl]-p\Tidinc, 45 

2-bromo-5-[bis-(2-fluorophenyI)phenyIn^ihyl ]-pyridine, 
2-bromo-5-[tris-(2-mcthylphenyl)mcihyil -pyridine, 
2-bromch5-[(2-ediOKyphenyl)diphcnylmethyl] -pyridine, 
2-bromo-5- [(2-inQuuromeihyiphenyl)djphenylinediyl ]-pyridinc, and 
50 2-broiiM>5 [^2-chIorophenyl)phenylmethyl] -pyridine 50 

to obtain thereby the corresponding R-substituted-5-;'Ri-substituted;-picolinic acid' 
such as for example: 

3-meihyl-5-(triphenylmethyl)-picolinic acid (m,p. 195 — 196, 5^"C), 
5-[(4-biphenyl)diphcnylmethyl]-picolinic acid (m.p. 213 — 214, 5'C}, 
55 5-[(2-cliloropbenyl)phenylmethy}]-picolinic acid (m.p. 197 — 200"C). 55 

EXAMPLE 2 
5-(DipheDylmcthyl)-PiCoIinic Acid 
A. 5-(diphenylmethylV2-pyridine 

To a mixture of 92.1 g (0.5 mok) of benzhydrol and 142.7 g. (1.5 mole) of 
60 2-hydroxypyridine heated at 180 , add with stirring 1.5 ml, of concentrated Sulfuric ^^^^ 
acid. Heat the mixture at 250 — 255 for 2 hours with the rctnoval of water. Pour the 
cooled reaction mixture into water, stir, and extract with chloroform. Concentrate the 
chloroform extracts to a residue containing 5-(diphenyknethyl)-2-pyridone. Triturate 
the residue with ethyl acetate and filter the sohds to obtain 5-(diphenylmethyI)-2- 
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pyridone plus other isomers. Rccrystailizc from acctoniirilc to obiain Lhc product of 
this example, m.p. 174^ — 176''C. 

B. 2-Chlora-5-^DiphcnyInicdiyl}-Pyridinc 

Heat 55 g. of the crude 5-(d!phcnylmeihyl;-2-pyridone Lnd 110 ml. of phenyl- 
^ phosphonic dichloride at 200' — 210^ witli stirring for 6 hours. Four the cooled 5 
reaction mixture onto ice, basify with smmoniiim hydroxide, extract witii ethyl cthcr^ 
dry the edier exiracts. and concentrate to a residue. Disiill the residue at 160''— 
17570.15 mrn. and crystallize the distillate from he.xane to obtain 2-cliloro-5- 
(diphenyiniethyl)-pyridinc, m.p. 69.5 — 

C. 5-(DiphcnyImethyl)-Picoiinic Acid U) 
Heat a mixture of 16.5 g. f.059 mole; of 2-chloro-5-(diphenyLrnethyl>pyridine 

and 10.6 g. (0.059 mole) of cuprous cvanidc in 120 ml. of hexamethylphosphoramjde 
wjth stirring at 210" — 220 "C for 7 hours. Pour the cooltd reaction mixture into a 
soluiicn of 200 irJ. of ethylencd-ammc m 500 ml. of wa:cr, and extract with benzene. 

\> Wash uith benzene extracts with 10';,', aqueous sodium cy^iide, then with water, dry, 15 
treat with activated charcoalj filter, and concentrate to obtain 2-cyano-5-(diphenyl- 
mexhyFj-pyridine, This compound is converted directly to the title compound by 
healing ai redux widi 13 g. of potassium hydroxide pellets in 100 ml, water and 
200 ml. ethylene glycol for 15 hours. Rem^ove the ethylene glycol and water under 

20 reduced pressure^ dissolve the residue in water, acidify with concentrated hydrochloric -0 
acid, ai:d extract with chloroform. Dry the chloroform extracts. Concentrate die dried 
extracts to a residue and triturate the residue wirh isopropyl ether. Filter the sohdSj 
dry and recrystallize from ethanol to obtain 5-(diphenyimethyl)-picohnic acid, m.p. 
189— 191 C 

25 In a sinular manner, subject an equivalent quantity of die following 2-chloro-(Ri- 25 

substituted diphenyImeLhyI)-pyridincs (which can be prepared as described in step 
A and R nf this example) to the process of die foregoing step to obtain thereby the 
corresponding (Ri-substJruted diphenylmethyD-picolinic acids: 
2-chloro-5-(2-chIorophenyI-phenylme±yI)-pyridinc, 
30 2-chloro-5-[bis-(4-fluorophcnyl)-methyl] pyridine, 30 

2-chioro-5-(4-biphenyl-phcuylioeLliyi)-pyridine, 
2-chloro-5-[4-trifiuoromethyl)-phenyl-phenylmcthyl J -pyridine, 
2-chloro-5-(3-methoxyphenyl-phenylmerhyl)-pyridine, 
2-chloro-5-[bis-(4-methylphcnyl)-methyl]'pyridine, and 
35 2-chlora-5-{diphenylracLhyl)-3-mediylpyridine. 35 

EXAMPLE 3 

5-(4-Ch]omphcnyl-Phenyhnethyl)-Picolinic Acid 
A. 5-(4-ChlorophenyhPhenylmcthyi)-2-Pyridoae 

Combine 109.3 g. (0.5 mole) of 4-cMorobenzhydrol with 142.7 g. (1.5 mole) of 

40 2-hydrox>T^yridine and heat at 150'C with stirring until molten. Add about 2 ml. of 40 
concentrated sulfuric acid and continue heating lo 240 — 250^C while removing water 
from the reaction mixture. Permit the reaction to continue for about 2 hours, then 
cool the reaction mixture to about 25 'C. Treat the resulting solid with ethyl acetate 
and water and filter to remove the undesired 3-(4-chlGraphenyl-phcnykneLliyl)-2- 

45 pyridone. The organic layer is separated and washed with water several times and 45 
dried over potassium carbonate and filtered. Concentrate the filtrate to half volume 
and filter to remove the remaining 3-substitnted-2-pyridone. Evaporate the filtrate 
and dissolve the residue in ethyl erh^r Upon standing overnight the 5-(4-chlo:c- 
phcnyl-phenylmcthyl)-2-pyridone crystallizes, yield 60 g., m.p. 164'" — 169 "C. 

SO B. 2-Chloro-5-(4-Chlorophenyl-Phenykncthyl;-Pyridinc Si) 
Combine 50 g, (.174 mole) of the 5-substituted 2-pyridone from step A with 
125 ml. of phenylphosphonic dichloride and heat ai 210' — 220 'C for about 7 hours 
wi± stirrmg. Allow to stand overnight and pour onto ice. Basify widi ammonium 
hydroxide and extract with ethyl ediL-r. Dry die ether solution and coaceiutate to a 

55 residue. DistJll the residue and coUe:t die fraction boding at 205"— 215"C at 0.55 mm. c;;^ 
(49 g.). ' 

C. 5-{4-ChlorophenYl-Pheayiinediyl)-Picolinic Acid 

Dissolve 55 g, of the product of step B in 200 ml. of dry hexamethylphosphor- 
amide and add 32 g. (.36 mole) of cuprous cyanide. Heat the reaction rnixturc at 
^0 210" — 220''C for hours. Pour the reaction mixture inio about 500 ml of ice water 60 
containing 200 ml. of eLliylenediam.ine and extract with benzetic. Wash the benzene 
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extracL wiih 10';^ sodium cyanide solution then with water, Treit the benzene solution 
with activated charcoal and liiter through a suu.ihlc filler aid. Evaporate the filtrate to 
dr\Ttess, dissolve the residue in 300 ml. of eihylenc glycol and add 20 g. of potassi'oni 
hydroxide dissolved in lOU ml of water. Reniix the reaction mixture overnight and 
5 remove the solvent in vac kg. Dissolve the residue m wafjr, treat wiui activated char- 3 
coal and filter. Acidify die filtraic wiih concemrated hydrochk)ric acid, extract the 
precipitate thus formed with chloroform a:id evaporate the extract to a residue. Tri- 
turate the residue with acetonitriie and obtain dacreby the product of ilus example, 
m,p. 200="— 203 X. 

10 EXAMPLE 4 10 

3,5-Bis-fDiphenylmcthyl>Picolinic Acid 
A. N-Diphenylinethyl-2'pyridone 

Combine 92.1 g (0.5 mole} of bcnzhydrol with 142.7 g. (1.5 mole) of 2-hvdrGxy- 
pyridine and heat to 190 C wiib stirring. Add 1.5 ml. of concentrated sulfuric acid 
15 and foUow the procedure of Example 3, step A to obtain thereby the produci of db.is | > 

step, yield 6S g,, m,p. 142' — 145 C. 

E. 3,5-Bis-(Diphenyknethyl)-2-pyridone 

Combine 46 g. (.18 mole) of N-substituted-2-pyridone with 33.2 g. (.18 mole) of 
benzhydrol and heat to 230 C. Add about 1 ml, of concentrated sulfuric acid and 
^0 heat at 250'' — 260'C for about 2 hours. Coc! Lhc reaction mixture lo about 25''C and 20 
stir the solid reaction product with hot acetonitrile^ fiker, wash and dry' to obtain 
thereby the product of this step, yield 49 g., m.p. about 240' C. 

C 2-Chloro-3,5-bis-(diphenyhnethyl>-pyridine 

Combine 49.5 g. (0.11 moles) of 3,5-bis-(dipherylmerhyI)-2-pyridone (prepared 
-5 as described in step B) with 105 ml. of phenylphosphonic dichlondc and heat the 25 
reaaion mixture with stirring at 200''— 210' C for 6 hours. Pour the reaction mixture 
onto ice and basify with aiximonium hydroxide, Extraa with ethyl ether, dry the 
extract and evaporate to yield a residue which is crystallized from ethanol to yield 
the produa of this step, yield about 40 g., m.p. 131^ — 133 "C. 

30 D. 3,5-Bis-(Diphenyhnethyl)-Picolinic Acid 30 
Combine 3S.4 g. (.086 mole) of 2-chIoro-3,5-b:s-(diphenylmethy!)-pyr!dine fas 
prepared in step C) with 15.3 g. (0.17 mole) of cuprous cyanide in 180 ml. of dry 
hexamcLhyl-phosphoraniide. Heat the reaction mixture at 210^ — 220 ^C for 7 hours. 
Pour the reaction mixture into aqueous cthylenediamine, extract with benzene, wash 

35 the benzene extracts with 10% sodium cyanide Lhcn with water and dry over potassium 35 
carbonate. Filter and concentrate the filiraie to a residue. Dissolve the residue in 
300 ml. of ethylene glycol, add a solution of 15 g. potassium hydroxide in 90 ml, of 
water and reflux for about 22 hours. Concentrate the reaction mixture to a residue 
in vGCuo and acidify die residue with dilute hydrochloric acid. Extract with benzene, 

40 and concentrate the solution to a residue containing the tide product which was ^0 
purified by conversion to the diethanolanoine salt followed by regeneration of the acid, 
nxp. 172^— 175^C. 

In a similar manner, subject an equivalent quantity of the following 2-chIoro-3j5- 
bis-(Ri -substituted diphenylracthyO^pyndines (which can be prepared according to 
45 steps A to C of diis example) to the process set forth above to obtain thereby the 45 
corresponding 3,5-bis-(Ri-subsdtuted diphenylmethyl)-picolinic acids: 

2-chlorc-3,5-bis-(4-cblurophenyi-phcnyiracdiyl)-pyridine, 

2-chloro-3j5-bis-[bis-(4-chlorophenyi)-methyl] -pyridine, 

2-chloro-3,5-bis-(2-chlorophenyl-phenykiiethylrpyri<^ine, 
50 2-chloro-3,5-bis-[bis-(4-fluorophenyl)-methyI] -pyridine, 50 

2-diloro-3,5-bis-;;4-biphenyl-phenylmethyl)-pyndine, 

2-chloro-3,5-bis-[4-trifluoromethyiphenyl-phenylmeihyl] -pyridine, 

2-chloro-3,5-bis-(3-nacthoxyphenyl-phenylraethyl)-pyridine, and 

2-chloro-3j5-bis-[ bis -(4-methylphenyl)-D:ethyl] -pyridine. 

55 EXAMPLE 5 55 

5-[Bis-(4-Chlorophcnyi)-methyl j-Picolinic Acid 
A. 5-(Bis-(4-Chlorophenyl)-.Methylj-2-Pyridonc 

Combine 50.6 g. (0.2 mole) of 4,4'-dichIorobonzhydroI with 57.1 g. (.6 mole) of 
2-hydroxy pyridine, with stirring heat to 200 C and add dropwise 1.0 ml. of concen- 
60 traced sulfuric acid. Increase the reaction temperature to 240 'C — 250 ^C and maintain 60 
ai that temperature range while collecting water emanating from the reaction. Cool the 



12 



1,565.056 



12 



rcaciion mixture, add a mixiurc of ciliyl ulclqic and water wiLh stirring and separate 
the liquid phases. Dry the organic phase, reduce the volume of ethyl acetate, cool to 
precipitate the crude product, yield 43 g. Crysrallizaiion from ethanol afTords the 
product of this step, m.p. 2ir^ — 215'^'C 



3 B, 2-Chlorc>-5- [Bis-(4-Chiorophcnyl>Meth yl ] -Pyridine 5 

To a mixture of 35.2 g. (.11 mole) of 5-[bis-(4-chIorophcnyl)-mcthyl]-2-pyridonc 
and 11.8 g. (.11 mole) of 2,4-luudinc, add 50.6 g, (.33 mole) of phosphorous oxy- 
chloridc (dropwisc) while heating the reaction mixture at 80\ TTien^ heat the reactioa 
mixture at 120^'C for six hours. Pour the reaction mixture onto ice, basify with 

H> ammo.aium hydroxide, extract with benzene and remove both the benzene and residual 10 
2,4-lutidLne by distiUation, Distill the residue at about 195 — 210''C (,01 ram) to obtain 
thereby about 30 g. of the product of this step as a yellow viscous oil, 

C. 5-[B;s-(4XhlorophcnylJ-McthyI]-Picohn:c Acid 

Dissolve tiic product of step B above in about 150 ml. of dry hcxamethylphos- 
15 phoramide, add 15.4 g. (.172 mole) of cuprous cyanide and foUow the procedure 15 
described in Example 4, step D to obtain the product of this example. 

EXAMPLE 6 

5-(TriphenylmeLhyl)-Picolin3mide 
Dissolve 5 g. of 5-(triphenylm.ethyl)-2-cyanopyridine in a mixture consisting of 
20 30 ml. of water and 1.0 liter of nnethanoh Add 4 g, of potassium hydroxide and heat 20 
the mixture ai reflux for fifteen (15) hours. Remove the methanol under reduced 
pressure, Lrituratc the residue with water and dry the soL'ds obtained thereby. Cr^'StaJ- 
lize the product from acetonitrile to obtain the produce of this example, m.p. 
239'^—240"C. 

E>0\AAPLE 7 25 
4-(DiphenylDacthyl)-Picolinic Acid 

A . 4-(DiphenyImcthyl)-Picolinamide 

Dissolve 20 g. (0.082 mole) of 4-benzhydrylpyridine in 200 ml. of formamide 
and, with external coohng, add 4.35 ml. (0.082 mole) of sulfuric acid. Adjust the reac- 

30 non temperature to 5^ — 10 C while adding 21.6 g. (0.24 mole) of t-butyl hydro- 30 
peroxide and 67 g. (0.24 mole) of ferrous sulfate over a 30 minute interval. Remove 
the iron salts by fijt radon. Wash the precipitate with chloroform and water and 
separate the two liquid phases. Extract the aqueous phase with chloroform, wash the 
combined chloroform phases with water and dry. Concentrate the extract to a residue, 

35 dissolve the residue in ether, hlter and obtain the product of this step from the ether 35 
solution, yield 3.5 g., m.p. 165" — 170''C. Additional produa may be obtained by 
extracting the iron salts with reflu-^ing chloroform. 

B. 4-{Diphenylmethyl)-Picohnic Acid 

Dissolve 5.3 g. of 4-(diphenylmethyl;-picolinamidc (prepared in step A) in 80 ml. 
40 of concentraied hydrt>chloric acid and heat to reflux. Continue to reflux the reaction 40 

raLsturc overnight. Remove 50 ml. of the solvent by distillation in vacuo, treat the 
residue with ice and basify with excess 10';,', sodium hydroxide. Add 300 ml. of water 
and exoract the solution with 50 ml. of ethyl ether. Adjust th^ pH of the aqueous 
phase to about 5, recover the precipitate by filtration and dry to obtain thereby the 
45 product of this example, m.p. 172' — 177' C. Crystallize the produa from 75 ml. of 4S 
acetonitrile, yield 3.8 g., m.p. 176^— 178"C. 

In a similar manner, subject an equivalent quantity of the following 4-(RrSub- 
sntuted diphenyLEDCthyl)-picohnaraides (which can be obtained according to step A of 
this example) to the process set forth above to obtain thereby the corresponding 
50 4-^Ri-substituted diphcnylmcthyl)-picolinic acids: 

4-(4-chlorophenyI-phenylinethyl)-picolinamide, 
4- [ bis-(4-chJ orophenyl )-methy 1 ] -picoli namide, 
4-(2-chlorophenyl-phenylmcthyi)-pico]inamide, 
4-{4-bi phenyl-phenyl methyl) - pic oLnamide, 
55 4-(4-TrifluoromethyIphenyl-phcnyIniethyl)-picol in amide, 55 

4-(3-inethoxyphenyl-ph€nylraethyl)- picoli namide, and 
4- [bis-(4-inethylphenyl)-mcihyl j -picolinamide. 
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EXAiViPLE 8 
4-' l,l-Diphenyipropyl;"Pjcolinic Acid 
A. 4-( 1, l-Diphcnylpropyl}-Pyridine 

Dissolve 2.5 g. of sodium m 500 ml. oi liquid ammonia in the presence of a 
5 cataiyiic araouni of ferric nitrate. Add dropwise ro die resullmg susrenSiOr: ovor a 2U 

minute interval a solution coni;iining 24.5 g. of 4-dirhcnylmeihvl pyridin-c in 600 ml 
of ether. Stir the r-jsulting dark red mixture for an 'addi'rional 20 minutes, then add 
13 g. of ethyl bromide dropwise. Add an additional 500 ml. of ammonia, :^ur overr;ight; 
then add 300 ml. of ether followed by 150 rnl. of waior. Separate the solvent hvcrs. 
!0 Wash the ether layer with waier until neutral, dry and remove the solvent under 
reduced pressure to a residue;. Distill the residue at' 192 200 'C/1.6 to 2 mm. and 
obtain thereby 14.7 g. of the tide compound a^, an orange colored oil. 



B. 4-(l,l-Diphenylpropyi)-Pico]inamide 

Subject the 4^(1 J-dipheny!propyl)-pyridine prepared in step A ro ihc process of 
Example 7, step A and obtain thereby 13.9 of a yellow oil which may be crystallized I ^ 

from acetonitrile to yield the title product, m.p. l44''— 147 X. 

C. 4-(l,l-Diphenyipropyl)-Picolinic Ac:d 

Dissolve 3.8 g. of 4-f l,i-diphenylpropyl)-picolinamide in 50 ml. of ethanolj add 
100 ml. of 10' , aqueous potassium hydroxide and heat the resulting mixture at refiux 
overnight. Remove die ethanol under reduced pressure, add water to the residue and 20 
adjust to about pH 5 with 10',;, aqueuus hydnjchloric acid. Fikcr the resulting solid 
and crystallize the precipitate from ethanol to obtain thereby the compound of this 
example, yield 1,6 g., m.p. 19r--193X. 
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EXAMPLE 9 

Glyceryl (5-TriphenyImcthyI;-Picoiinate 25 
A. /?-7-Isopropyhdcncdioxypropyl {5-triphcnylmethyl)-picolinatc 

Heat with stirring on a steam bath for 1 1/2 hours a mixture of 4 g of cyano- 
meihyl 5-(triphenyhnethyl)-picohnaie, 50 ml. of 2,2-dimcdiyl-l,3-dioxolane-4-mcLhanol 
and 2 ml. of triethylanune. ireat the reacT:w3n mixture with water, cool and hlter to 
yield the product of this step. 30 



B. Glyceryl 5-(Triphenylinethyl)-Picolinatc 

Heat with stirring on a steam bath for on. hour a mixture of 4.5 g of .6'-7-iso- 
propylidenedioxypropyl 5-(triphcnylmethyI)-picohnatc and 90 ml. of 75 ;o acetic acid. 
Pour the reaction mixture onto ice. Filter 'and dissolve the resulting solid in ethyl 
35 acetate, wash twice with water, dry over MgSO^ and concentrate, recrysralhze frooi 3.-^ 
acctonitrile m.p. 183 — 186^ to obtain thereby, the product of this Example. 

EXA.MPLE 10 
5-(Triphenylmethyl}-Picohnic Acid Diethanolamine Salt 
Combine 5.5 g. of 5-(triphenyln]«ethyl)-picohnic acid and 1.6 g. of diethanolamiae 
40 m 200 ml. of ethanol and heat to form a solution, then cool to precipitate die salt. 40 
Recrystalhze from ethanol to give the title compound, m.p. 206 — 209'. 

EXA.MPLE 11 

^4-ChlorophenyhPhcnyimetbyl)-PiLoiinic Acid Diethanoiamine Salt 
Combine 0.97 g. uf 5-(4-chlorophenyl>phenylmethyl}-picoliiiic acid (sec Example 
3C with 0.4 g. of diethanoiamine in 100 ml. of ethyl acetate. Heat the reaction tmxture 45 
and decant solvent from the brown insoluble residue. Upon standine, the produa of 
dais example precipitates from the ediyi acetate solution, m.p. 108 "—115 X. 

EXAMPLE 12 

5- jBis-(4-Chlorophenyl)-Methyl]-Picolinic Acid Piperazine Salt 
50 Combine i9.S g. (.055 mole; of 5-[bis-'4-chiorcphenyl)raethyil-p!Coiinic acid with 50 

4.7 g. of piperazine in hot methanol. Add 5 volumes of ether and collect the precipitate 
by hltrauon. Recrystajljze the precipitate from ethanol to obtam thereby the product 
of this example, m.p. 240" — 255 X. 

EXAMJ^LE 13 

55 Cyanomcihyl S-.'Triphenyhnethylj-Picolinate s< 

To a stirred mixture of 5 g. 5-'triphcnylmethvi)-picoUnic acid and 6.1 g. trierhyl 
amine m 150 ml. acetone add 4.5 g, of Lhlor[>aLrronitnie Mc;ii 'he icsuirino mixriirc 
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a: reflux 15 hr.; cool, fiUer. Conccnirarc the filtrato to a residue and uiluraic residue 
with water, dry. Rccrystjiliize twice from isopropyl ether-ethanol to obtajn the product 
of tiiis example, m.p. 1/3^ — 175 \ 

EXAMJ^Lli 14 

^ Cyanomeihy! 5-^Diphtiny!riicthyl)-picolinatc 5 

Suspend 43 g. (.015 moie; of 5-(diphenylmcthyi)-r.icoliric acid in 100 ml. of 
acetone with stirring and add 2.3 g. (.023 raole) of rriahyiaminc. To the rcs-jlting 
solution add dropwi.se 1.7 g. f.023 mole) of chloroaceto.qitriie. Stir the reacuon mi:cturc 
at room temperature (25 C) for 15 minutes, then rcHux for 4 hours. Cool and filter 
10 the reaction mixture. Conecntrate die filtrate to a residue in zacuo and triturate the 10 

residue with hot isopropyl ether to yield the product of this cxauinl- vidd 3 5c 
m.p. 95"— 98^, i . > • 

£>O^MPLE 15 
Methyl 5-(Tripheuyliiicthyl;-PicoIinate 
15 Heat at reflux 4 gm. (0.01 mole) of cyar.oirethyl^5-(LriphenyImcihyl)picolinaLe 15 

and 2 ml. of iriethyliirrune in 50 ml. methanol for 4 hr. Remove methanol under 
reduced pressure. Triturate solid residue w^ith water and rccrystaiiizc from ethylacctatc- 
isopropyl edier, to obtain the product of this example, m.p. 160'~164'. 

In a similar manner by substituting other alcohols, such as eihanol, propanol, 
20 isopropanol, /i-butanol or alcohols of the general formula HO— alkylene— NR.R, for 20 

methanolj and by foHowmg the process of this example 15 the corresponding esters 
may be prepared (e.g. 5-(tnphenyiracthy!)-picolinic acid isoproDvI este?, m.p. 
170—182^0). 

E>L^MPLE 16 

2:> A/>iV-Diediyl-5-(Triphenylmethyl)-Picolinamide 25 

Heat at reflux for 6 hours a mixture of 0.1 mole of cyanomeihyl-5-;'n'!phcnyl- 
methyl)-picolinate and 0.5 moles of dicthylamine. Cool the reacuon mixture, pour 
into water and extinct with chloroform. Dry the chloroform laver over anhydrous 
sodium sulfate and evaporate to obtain thereby the product of this example.^ 

30 in a similar manner, by substituting an equivalent quantity of other mono or 30 

di-alkylamines or mono or dialcoholamines or heterocyclic amines, such as mediyl- 
amine, cthyiaminc, octybminc, dodccylaniin^, eOianoIaniine, dicthanolamine, piperazine, 
morpholine, pyrrolidine or piperidine and by following the process set forth in this 
example 16 the corresponding mono or di-aJkylamidcs may be prepared. 

35 EXAMPLE 17 35 

5-(Triphenyhiicthyl)-Picohnic Acid 

A. 5-(triphenylmeihyl)-5-cyanopentanonc-2 

To a solution of 28.3 g. (0.1 M.) of triphcnyliDcdiyl acetomtnle m 50 ml. of 
McOH there was added 0.5 ml. of a 2N methanolic solution of sodium mcthoxide. To 

40 the stirred, cooled solution there was added 3.5 g. (O.05 M.) of methyl vinyl ketone. 40 
After standing overnight at room temperature, lOO" ml. of ether was added and the 
ethereal solution was washed successively wiOi 10% acedc acid, water, 5% sodium 
bicarbonate solution and water. The etlicr layer was dried and concentrated. The 
excess triphenylmcthyl acctonitrile was removed leaving the compound of this example 

45 as a viscous oil, 45 

B. 2-mcthyl-5-triphenylmediyl piperidine 

10 g. of 5-(triphcnylmethyl)^5^cyanopentanonc-2 and 100 ml. of ed^anol and 
2 g. of Raney Nickel catalyst was hydrogenated ar 75— SO'' at 800 p s.i. until the 
theoretical uptake of hydrogen was obs:r\^ed, Tae reaction mixture was filtered and 
^0 concentrated in vacuo to yield the product of this example as a crystalline sohd. 50 

C. 5-(n:iphenyImeihyl)-2-mcthylpyridine 

To a solution of 12 g. of 5-tnphenyhiethyl-2-methyl piperidine and 100 ml. of 
p-cymene there was added 10 g. of 5';^ palladium on charcoal catalyst. The mixmre 
was refluxed for 12 hours, cooled, filtered and the p-cymenc removed in vacuo. The 
55 residual product cn^stallized on trituration with hexane. " ' " 55 

D. 5-{tr(phenylmethyi)-picohnic acid 

To a solution of 1.4 g. of selenium dioxide in 15 ml. of pyridine containing 4 ;,, 
water, there was added 3.3 g. of 5-triphcnyhnethyl-2-mcthvl pyridine in 30 ml. of 
pyridine. The reaction mixture was refluxed for four hours, filtered hot and on cooling 
60 tbc product of this example crystallized (m.p. 215— 217 "C). 60 
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EXAMPLE 18 

5-' Diphenylmclhyb-Picolini^- Acid 
A, 6,6-diphenyl-5-cyano-hcxane-2-one 

To a solution of 20.7 g. (0.1 M) of 3,3-diphenyI propionitrile m 50 ml. of jneihanol 

3 there was added 0.5 ml. of a 2A'-meihano]!C solution of sodium methoxidc. To the 5 

stirred, cooled solution th/crc was added 3.5 g. (0.05 M} of methyl vinyl kcLoiic, After 
standing uvcrniJght at room temperature, 100 mJ. of ether was added and the ethereal 
soiuuoQ was washed successively with lO /' acetic acid, wa:er, 5 sodium bicarbonate 
solution, and water. Thz ether layer was dried and cooccntrated. The excess 3,3- 

10 diphcnyipropionitrile was removed, leaving the compound of this example as a iQ 

viscous oil. 



B. 2-mcthyl-5-(diphenyliiiethyl;-piperidin/e 

A mixture of 10 g. of 6,6-diphenyl-5-cyanohexane-2-one, 100 ml. of ethanol and 
2 g. of Raney Nickel v^-as hydrogenated at 75 — 80' at 800 p,s.i. until the theoretical 
1 5 uptake of hydrogen was complete. The reaction mixture was hitercd and concentrated ! 5 

in i^aciw to yield Lh:- product of this eximiple as a *:olid. 

C. i-ruethyl-S-^diphenylmcthylj-pyridine 

Is prepared from the product of the above step B as described in step C of 
hjomple 17, 

^0 D. 5-(diphenyhiicthyl)-picolinic acid 2 

To a solution of 1.4 g. of selenium dioxide in 15 ml. pyridine containing: 4\^. 
water, there was added 2.6 g. of 2-methyi-5-(diphenylmeLhyl)-pyrid!nc in 30 ml. of 
pyridine. The reaction mixture was heated at reflux for 4 hours, filtered hot and on 
coolLng the product of this example crystallized (m.p. 189 — 191^C.). 

25 EXAMPLE 19 25 

5-(I)iphenylmethyl)-PicoIinic Acid 

A. 3-(diphenylmethyl)-pyridinc-N^xide 

To a soluuon of 22 g. (.09M) of 3-f diphenyimethyij-pyndme in 70 ml. acetic acid 
is added 14 ml. of 30% hydrogen peroxide. The solution is heated at 70—80" for 15 
30 hours, the acetic acid is reduced in vacuo to about 1/3 the volume, w^atcr is added, 30 

the soluuon IS basified with sodium hydroxide, extraaed with methylene chJoridc, 
dried and concentrated to give the product of this example as a solid. 

B. 3-(diphenylincthyl)-l-methoxypyridiniura methylsulfate 

To a solution of 25 g. of 3-(diphenylmethyl)-p>Tidine-N-oxidc in 160 nal. benzene 
35 is add'cd dropwisc 11.4 g. of dimcthyisulfate. The solution heated at reflux for 35 

4 hours. The mixture is cooled, and the benzene is decanted from the product of this 
rcaaion which separates as an oil. 



40 



C. 2<yano-5-(diphenyhrieihyl)-p>Tidine 
A solution of the cn;dc product of the above example in 80 ml. of water is added 

dropwise to a solution of 13.2 g. of sodium cyanide in 80 ml. of water, which is 40 
maintained at 0\ The mixmre is stirred one hour. The aqueous solution is decanted 
from a semi solid residue. To this residue is added waten and the mixture is extracted 
with chbroform. ITie chloroform solution is dried and concentrated, g^iving a solid 
which is a mixture of isomers. Tlie desired produa of this example is obtained by 
^5 fraaional crystalhzation. 45 

D. 5-(diphenylmcthyl) picoiinic acid 

Is prepared from the produa of the above step C as described m Example 1 
step B (m.p. 189~19rC.). 

EXAMPLE 20 

-0 5-(Triphenyhnethyl)-Picolinic Acid 50 

A. 3-tritylpyridine'l -oxide 

26.0 g. (0.081 mole) of 3-tritylpyridine is dissolved in 200 ml. of glacial acetic 

acid and treated with 20 ml. 30% hydrogen peroxide. The solution is refluxed 16 

hours, cooled and diluted with water, the white crystalline solid collected and dissolved 
55 in chloroform. The chloroform solution is shaken with dilute sodium hydroxide, 55 

w^ashed with water, dried and concentrated to a white solid. Recrystallizat'ion from 

absolute ethanol affords the pure 1 -oxide; m.p. 290 — 292 \ 
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B. l-TTicihoxy-3-truylpyridini'jm methyl sulfate 

22.0 g. of 3-tritylpyridinc-l-oxide is diisolvcd in 350 ml. toluene and treated 
with 9.0 g. dimethyl sulfate. The solution is rcfluxcd for 2.5 hour.s, during which 
period an oil separates which crystallizes upoa cooling; ra.p. 162—165"^. Rccrystalliza- 
^ tion fre>m acctoniirile/cther yields the pure raeihyl sulfate; m.p. 169 — 171"'. 5 

C. 2-<:yantv5-inrylp>Tidine 

25.0 g. of l-methoxy-3-tnrv'lpyridinium rr.ethyl sulfat- is dissolved in SCO mJ. 
wat'^r nnd added dropwise with stirring to an ice-cooled solution of 13.5 g. of sodium 
cyanide In 100 ml, waeer while bubbling a rapid stream of nitrogep. through the 
10 mixture. Mter 4 hours at ambient the precipitated w-hite sol:d is hitercd and rccrystal- K) 
]::!ed froni luCthanol to yield the pure 2-cyano-5-trityIpyridinc; ni.p. iSO — 182 \ 

D. 5-(tnphenyImethyl)-picolinic acid 

Is preoared from the product oi the above step C as described in Example I step 
B (m.p. 215— 217 C). 

15 EXAMPLE 21 \^ 

5-(triphenylmethyl)-Picolinic Acid 
A mixture of 8.2 g. 2-styryl-5-(triphcnyImerhylj-pyridinc and 120 ml. of acetone 
is cooled to — lO'C and with vigorous stirring 6.66 g. of finely divided potassium 
permanganate is added slowly, in a portion-wise fashion, over a 1.5 hour period whilst 

y') maintaining the temperature below — 5^C. AHow^ the mixture to stand at — 15"C for 20 
15 hours, filter and wash the solids with chloroform and extract three tiir.es with 
150 mi. of boiling water. Acidify the aqueous extracts with hydrochloric acid and 
extract with ether. Discard the ether extracty and basify the aqucoiis phase ro pH 2.5 
and filter and dry the precipitated acid w^hich is reco^stallized from benzene to yield 

25 the title product (m.p. 215— 217 'C). 25 

EXAMPLE 22 

18 g. 2-methyL5-{triphenylmethyI) pyridine, I liter of waccr^ 9 g. of potassium- 
permanganate are heated on a steam bath for about 3 hours until the reaction mixture 
is colorless. 9 g. of potassiumpermanganatej 200 milliliters of water are added and the 
30 reaction irixtnie is heated for about 5 hours until coloricss. Filter and wash thoroughly 30 
with hot water (70 — 90 C), combine the filtrate and washes, cooi to about 25 "C, 
acidify with hydrochloric acid, and recover the 5-(triphenyimethyl) picoiinic acid by 
filtration (m.p.' 215— 217"C). 

WHAT WE CLAIM IS: — 
35 1) A picoUnic acid derivative of the general formula 3: 




or a pharmaceuiically acceptable salt thereof, wherein Q is hvdroxyj alkoxv, cvano- 
alkoxy, glyceryloxy, — NR,R,, ~0— aikylcnc— NR,R. or — NR:— alkylene— OH; R; 
and R, which mav b<i the same oi diifercnt are hydrogen or alkyl or R; and R^ 
4') together with i±e amido nitrogen atom may fornn a 5 to 7 membcred hererocycHc 
rmg whieh may contain a second hcleroaiom, being oxygen or nitrogen; R^ is hydrogen, 
a diphenylraethyl group of the general formula 




or a triphcnyhncthyl group oi the general formula 
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whereLa R; is hydrogcQ, halogen, iiydroxy, alkyl. alkoxy, triiiuoromcihyl or phenyl and 
is hydrogen or lower aikyl; providt^d ihai: when R-, is hydrogen, R. and are 
hydrogeTi and is a diphcnyimethyl group of the general formula defined above; 
5 and when R^. is the diphenylrneihyl group (11;, R^ and R^ are hydrogen and Rj is 5 

hydrogen, lower alkyl or a diphenylnnethyl group of the general formula (11) defined 
above; and when R-, is the tr.phe.iylmethyt group (III), R,-;, Ri and arc hydrogen or 
one of R., R^ and K„ is lower alkyl the other two being hydrogen, 

2) A compound according to claim 1^ and subject to the provisos stated therein 
!0 wherein Q is hydroxy, alkoxy, cyanoalkuxy, glyceryioxy or KH.., said alkyl and alkoxy iO 

groups have 1 to 12 carbon atoms; R-, hydrogen, a diphenyhnethyl group of ihn 
general formula II or a triphenylmethyl group of the general formula III^ wherein R, 
js hydrogen, halogen, hydroxy, alkyl, alkoxy, said alkyl and alkoxy groups have I to 6 
carbon ajonns, triHuoronncthyi or phenyl and R., is hydrogen or alkyl containing I to 6 
1 5 carbon atoms. 1 : 

3} A compound according to claira 1 or 2, wherein Q is hydroxy, alkoxy contain- 
ing 1 to 3 carb<jn atoms, OCH.CN, NtL or glyceryioxy, R, is hydrogen, halogen 
or phenyl. 

4) A compound according to any one of claims 1 to 3, R; is hydrogen, a diphenyl- 
20 methyl group II or a triphenyhncihyl group III, in which groups Ri is hydrogen, 20 

chloro or phenyl; R<. is hydrogen, methyl or ediyl; and when R, is the diphenylmethyl 
group (II), R, and R,, arc hydrogen and is hydrogen or the diphenyhnethyl group 
of the general formula (II); and when R;, is the triphenylmethyl group (III), R-,, R, 
and R, are hydrogen or one of R^, R^ and R. is mediyl the other two beicg hydrogen. 
25 5) A compound according to any one of claims 1 to 4, wherein Ri is hydrogen 25 

or chloro. 

6) A compound according to any one of claims 1 to 5, wherein Q is hydroxy or 
isopropoxy, K, is a diphenylmethyl group II or a triphenylmethyl group HI, in which 
groups R; and Rj, are hydrogen, and when R.- is the diphenylmethyl group, R, and R., 

30 arc hydrogen and R. is hydrogen or the diphenylmethyl group 11, and when R; is the 10 

triphenylnaethyl group iJII), R,, R, nnd R.i are hydrogen. 

7) 5-Tnts'lpicolinic acid or a salt thereof. 

8) 5-[<r-(4-Chlorophenylhbcnzyl]-picoliaic acid or a salt thereof. 

9) 5-TriphenylniediyI-pi:olinic acid cyanomcthyl ester. 

35 10) 5-Tnpfaenylmcthyl picolinic acid methyl or glycerol ester. 35 

11) Compound according to any one of claims 1 to 9^ being in the form of the 
dicthanolaminc salt. 

12) A process for the preparauon of a picolinic acid derivative of the general 
formula I set forth m any one of claims 1 to 11, which process comprises one of the 

40 following processes (a) to (f); 40 

a) hvdroiysis of a 2-cyanopyridinc of the general formula (V) 




wherein Rj, R^, R . and R.: are as detined above, to form the corresponding 
acid of formula ^1), wherein Q is hydroxy and R:,, Rj, R:, and R^ are as 
45 defined above; 45 

b) hydrolysis under raJld conditions of a 2-cyanopyridine of the general formula 
(V) as defined above, to form the corresponding acid of formula (I), wherein 
Q is NH, and R„ R^, and are as detined above; 

c) for the preparation of compounds of formula (I), wherein R, is a diphcny!- 

50 methyl group of formula (II) and Q is NH,, reaction of a corresponding SQ 

4-benzbydr>4pyridinium sulfate s.ilt or 4-benzhydrylpyridine in the presence 
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of sulfuric acid with formariudc m the picbcncc of ferrous sulfate and a 
pero^ride. 

d) hydrolysis of an alky'lidcncdioxypropylestcr of a picolinic acid of the ccncrai 
formula (XV} 




wherein R,, R,, R- and R,; are defined as above and R^^ and R^ are lower 
■alkyl) to form the corresponding glycerylester; 
e) oxidauon of a 2-mctbyl pyridine of the general formuia (XVI) 




(ml, 



wherein R3, R^^ and are as defined above, to form the corresponding 
picolinic acid; 




wherein R., R^, R- and Rj are defined as above, to form the corresponding 
picoLnic acid; 

said process selected from the processes a to f bemg followed if desired by one or 
more of the following after treatments (i) to (vi): 

i) transformation of the compound (I) into iis salt; 

ii) setting free the compound (I) from its salt; 

iii) conversion of a compound (I), wherein Q is hydroxy into the compound (I^, 
wherein Q is alkoxy, cyanoalkoxy, glyceryl oxy or — O — alkylcnc — KR,R,, 

iv) conversion of a compound (I), wherein Q is cyanoalkoxy (the alkoxy group 
containing up to 6 carbon atoms), wherein the cyano group is attached to 
the C-acom of position 1 (i.e. 

a\ 

1 

— O— CH 

alkyljj preferably cvanomedioxy into a compound of formula (\)^ wherein Q 
is alkoxy, ^NR,R.', —O— alkylene— NR,R, or — NR;— alkylene— OH; 

v; conversion of a compound of formula (I), wherein Q is hydroxy into a com- 
pound of formula (1)^ wherein Q is — NR.R^; 

vi) conversion of a compound of formula (I), wherein Q is other than hydroxyj 
especially NR-R„ preferably NH^ by hydrolysis under preferably acidic 
conditions, into a compound ft), wherein Q is hydroxy. 

13) A process for the preparation of a compound as claimed in any one of claims 
1 to 11 substantially as hereinbefore described. 

14) A picolinic acid derivative of the general formula (I) and its salts set forth 



19 



1,565,056 



19 



in any one of claims 1 to 11, whenever obtained by a process as claimed in claim 
12 or 13. 

15} A pharmaceutical composition comprising as active ingredient a compound 
as claimed in any one of claims 1 to 11 and 14 in association- with a suitable pharma- 
5 ceuticai carrier. 5 

16} A process for the preparation of a phiinnaceutical composition which com- 
prise^ bringing a compound as claimed in any one of claims 1 to 11 and 14 into a 
form siiitEble for ihcrapeuUL- adniinistraiion. 

17; A process as claimed in claim 16, wherein the said compound is admixed 
10 witii a suii'cible charmjccuii^al cairicr. 10 

18) A pharmaceutical compositiun whenever prepared by a process as claimed in 
claim 16 or 17. 

19) A pharmaceutical composition as claimed in claim 15 or 18 in shaped dosage 

foniL 

15 20) A pharmaceutical composition as claimed in claim 15 and Substantially as 15 

hereinbefore described. 
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